Three hundred three pregnant ewes were randomly allotted to treatments in a 2 (diet) • 2 (feeding time) factorial arrangement 10 d before the first lambs were due in two lambing seasons to study the effect of time of feeding and diet on time of lambing. Behavioral activities were observed to determine if there was a relationship to time of parturition. All ewes were fed .5 kg ground whole corn per day plus either: 1) alfalfa hay fed at 2200 each day, 2) alfalfa hay fed at 1000 each day, 3) alfalfa haylage fed at 2200 each day or 4) alfalfa haylage fed at 1000 each day. Lambing data from 1983 and 1984 were combined across years because no treatment • year interactions (P>.05) were detected. Average time of day for lambing did not differ (P>.05) among treatments. In general, no differences due to treatments were observed in lambing time or behavioral activities studied. When data were pooled across treatments, two peak lambing times were observed. These peak times for lambing were from 0300 to 0700 (22.1%) and from 1500 to 1900 (22.5%). During these two 4-h periods (8 h total) 44.6% of the ewes gave birth.
Introduction
Lambing is a critical time for the ewe and her newborn offspring because lamb death losses are greatest during or shortly after birth (Howe, 1976; Gates, 1977) . Most sheep producers increase the amount of surveillance given the ewe flock during the lambing season in an effort to reduce lamb losses. However, a continual 24-h observation during the lambing season is very difficult for most sheep producers to achieve.
Reports regarding diurnal distribution of lambing are conflicting. Parturitions from 429 Awassi ewes resulted in lambings occurring at any time throughout a 24-h period (Younis and E1-Gabory, 1978) . George (1969) found that significantly more Merino ewes lambed at night, whereas more Dorset Horn ewes lambed during the day. Lindahl (1964) suggested that physical and metabolic activity of ewes could be factors influencing onset of labor since peak times of parturition were preceeded by feedings at 0800 and 1400. Physical characteristics of diets axe important in determining the rate of food intake (peterson et al., 1974) and can influence the time sheep spend ruminating (Deswysen et al., 1978) . However, associations between form of roughage and time of lambing have not been investigated. Thus, the objectives of this study were to evaluate the influence of forms of roughage (alfalfa hay or alfalfa haylage) and feeding times (1000 or 2200) on the time of parturition in ewes. Behavioral activities were studied to determine if these were related to feeding time, diet and onset of parturition.
Materials and Methods

Management of Animals. During 1983 and
1984, a total of 303 multiparous, pregnant Suffolk, RambouiUet, 1A Rambouillet • 89 Finn, and 1A Suffolk • 88 Rambouillet • 88 Finn ewes were randomly allotted to treatments in a 2 (diet) • 2 (feeding time) factorial experiment 10 d before the first lambs of the season were expected. Treatments were 1) alfalfa hay fed at 2200 each day, 2) alfalfa hay fed at 1000 each day, 3) alfalfa haylage fed at 2200 each day and 4) alfalfa haylage fed at 1000 each day. Longstem alfalfa hay (85% dry matter, 15% crude protein) was fed at a rate of 2.3 kg/head'd), and finely chopped (1.0 cm) alfalfa haylage (63% dry matter, 14% crude protein) was fed at a rate of 3.2 kg/(head'd). In addition, .5 kg of ground whole corn/head'd) was mixed and fed with the hay or haylage. Animals had continuous access to feed bunks; however, each allotment of feed was consumed within approximately 8 h after feeding. Each treatment group was housed in separate 3.7-x 7.1-m strawbedded pens inside a non-heated barn with access to an outside lot (3.7 • 6.1 m) through a small (.61 • .91 m) open door. Feeders and waterers were located outside in a continuous row so that only a wire panel separated the treatment groups.
Lambing began in mid-January and ended in mid-March each year. All ewes were shorn 1 mo before lambing commenced. Pregnant ewes were under surveillance during the lambing seasons by either hired personnel working at the Purdue Sheep Unit or students enrolled in a sheep production course. Ewes were checked at least once every hour for signs of impending parturition. Time of parturition was recorded when the first lamb was delivered for each ewe regardless of the number of lambs born per ewe. Ewes were allowed to lamb in their respective treatment groups, but following delivery each ewe and her offspring were removed from the pen. Natural lighting illuminated the barn through the day and at dusk lights (about 160 lux at 1 m above the floor) were turned on and remained on until the following morning.
Bebavioral Observations. Three 24-h periods for observation of behavioral activities of each treatment group were conducted in January, February and March of 1983. Number of sheep lying down, eating at the bunk and ruminating were recorded at 15-min intervals during a 24-h period. Other behavioral activities recorded were the percentage of ewes drinking water, eating minerals, chewing bedding, idling, grooming, agonistic behavior, investigative behavior and vocalizing. Data were pooled to an hourly basis for statistical analyses.
Statistical Analysis. Time of lambing data were analyzed by least-squares procedures (Harvey, 1975) . The model included effects of diet, feeding time, year and their interactions. When lambing times were categorized into different segments of a day, chi-square analyses were conducted to determine the effect of treatment (Snedecor and Cochran, 1967) . Data from 24-h observation periods were analyzed using a split-plot analysis of variance as described by Gill and Hafs (1971) . Whole-plot included month, diet and feeding time with observation periods as the sub-plot.
Results
Lambing data from 1983 indicated that ewes fed hay at 2200 tended to have more (P<.10) lambs born between 0600 and 2200. Therefore, more ewes were assigned to treatments fed hay than haylage in 1984. Lambing data from 1983 and 1984 were combined across years because no treatment x year interactions (P>.05) were detected. Means for time of day of parturition were not different (P>.05) among treatments (table 1). Number of lambs born per ewe lambing were similar (P> .05) among treatments (table 1). Neither diet nor feeding time influenced (P>.10) the number of ewes lambing from 0600 to 2200 (table 2). No differences (P>.10) were detected for number of ewes lambing during any of the 4-h intervals, with the first 4-h time block beginning at feeding time (table 3) . However, there does appear to be a tendency for fewer sheep to lamb from 0 to 4 h postfeeding. Data from all lambings were pooled and analyzed by chi-square for a possible circadian rhythm in occurrence of parturition (figure 1). Irrespective of feeding time or diet, the ewes exhibited peaks in the incidence of parturition between 0300 to 0700 and between 1500 to 1900. Approximately 44.6% of the ewes gave birth during these two 4-h periods, which represents only 33% of a 24-h day.
Feeding time and diet neither altered time of lambing nor greatly influenced behavioral activities of the pregnant ewes. Ewes fed haylage were observed spending more (P<.01) time ruminating than ewes fed hay (table 4) . Overall percent time for lying and eating was not different (P>.05) among treatments. Percent time spent eating was less (P<.05) for ewes observed in January (10.3 + 1.3) than those observed in February (18.4 + 1.3) or March (16.9 + 1.3). Percent time spent inside did not differ (P>.05) among treatments (data not shown).
Discussion
Neither long-stem alfalfa hay nor finely chopped alfalfa haylage influenced the time these ewes gave birth. Deswysen et al. (1978) reported that sheep fed silage with a short chop length (1.8 cm) resulted in more time spent ruminating compared with sheep fed silage with a longer chop length (5.3 cm). In the present experiment ewes fed haylage spent more time ruminating than ewes fed hay, but this apparently had no influence on time of parturition. Neither diet nor feeding time appeared to influence other behavioral activities recorded, but ewes observed in January spent less time eating than those in February or March. This difference may be explained, in part, by the fact that ewes were in short fleece and fed outside where mean daily temperatures were approximately 2.7 C colder during January than for February or March.
The present results confirmed those of Jilek et al. (1982) , who failed to observe a shift in time of parturition when ewes were fed at different times during the day. Wallace (1949) and Arnold and Morgan (1975) found no significant circadian pattern in time of parturition, although in the former study a tendency for peak incidence of lambing occurred between 0000 and 0400. In contrast, Gonyou and Cobb (1982) fed pregnant ewes once daily at 0800, 1200, 1600 or 2400, and recorded time of parturition during the lambing season. They found that feeding at 1200 was the optimum time, with 69.6% of the ewes lambing between 0600 and 1800, but more importantly only 15.2% lambed at night (2200 to 0600). In their study ewes had access to feed for a limited time of either 4 or 8 h. Lindahl (1964) suggested that peaks in lambing may be preceeded by feeding; however, Sharafeldin et al. (1971) observed that the lowest percentage of lambs was born around the time the ewes were fed a concentrate ration. They suggested that the reduction in lambing during feeding was a result of agonistic behavior of ewes through competition for feed, thus resulting in increased levels of adrenaline antagonizing the action of oxytocin on uterine contractions and a delay of labor. Lindahl (1964) reported a circadian pattern of parturition among multiparous ewes that was not apparent in primparous ewes. Likewise, Edwards (1979) reported a lower incidence of calving in multiparous dairy cows coinciding with the times of milking. She suggested that greater noise and activity in the vicinity of the pregnant cows or some internal rhythm created during the milking period may influence calving pattern in older cows, but younger cows that have had less experience with a milking routine did not have fewer calvings around milking time. In the present study only multiparous ewes were used and they exhibited two peak lambing periods unrelated to feeding time or diet fed. Peak lambings appeared to correspond to a lull or reduction in routine activities at the sheep barn. From these data, feeding time bMean -+ SE.
c'dcolumn means followed by different superscripts differ (P<.O1).
